Since serious problematic cases regarding the technical safety of technically demanding operations were reported in Japan, the Ministry of Health, Labor and Welfare issued new regulations on June 10, 2016 requiring each hospital to check the status of informed consent, skill of surgery team and governance system of the surgical unit, when the highly difficult new medical technologies were introduced to a hospital. In order to firmly establish this new system for highly difficult new medical technologies, it is very important and informative to survey the current situation for guidelines and consensus regarding introduction of medical technology with special skills in Japan and overseas. Based on the survey of questionnaires, document retrieval, and expert interviews, we found that documentation related to the introduction process of highly difficult medical technologies is very rare, and the regulations were mainly issued by academic societies. Moreover, even if such documentation existed, the quality of the regulations is poor and not sufficient enough to perform surgical practice safely. Therefore, for medical practitioners, comprehensive and concrete regulations should be issued by the government or ministry to legally follow in regard to technically demanding operations. A new practice guideline was proposed by our special research group to regulate the introduction process of highly difficult new medical technologies in hospitals in Japan. This guideline, gained understanding from relevant academic societies, provided a comprehensive view on the interpretation of "high difficulty new medical technology" prescribed by the law and show the basic idea at a preliminary examination from the viewpoints of "Surgeon's requirement", "Guidance system", "Medical safety" , and "Informed consent". These efforts will contribute to the improvement of the quality of guidelines regarding "highly difficult new medical technology".
Introduction
There have been great advances in surgical techniques resulting in improved quality of life (QOL) and better overall survival in several types of operations, including laparoscopic and thoracoscopic approaches (1, 2) . However, in 2014, serious problematic cases in technical safety for technically demanding operations such as laparoscopic liver resection and laparoscopic pancreatic resection were reported one after another in Japan, in hospitals such as university hospitals, which provide advanced medical care (3, 4) .
On June 10, 2016 , the Japanese Ministry of Health, Labor and Welfare revised the ministerial ordinance for the Medical Service Law (5) , and decided to impose certain procedures or regulations on each hospital in Japan, requiring them to check the status of informed consent, skill of surgery team and governance system of the surgical unit, when medical practitioners are going to introduce highly difficult new medical technologies that severely effects patients ( Figure 1) (6) .
In addition, in order to firmly establish this new system for the introducing process of highly difficult medical technologies, the Ministry of Health, Labor and Welfare organized a Special Research Group on Evaluation and Improvement of Clinical Guidelines Concerning Introducing Process of Highly Difficult New Medical Technologies (hereinafter referred to as "special research group"), where they, together with related academic societies, tried to survey the current situation for guidelines and consensus regarding introducing processes of highly difficult new medical technologies in Japan and overseas (7) .
In this study, we present the research findings on current status of such clinical guidelines in Japan and overseas, via survey of questionnaires, document retrieval, and expert interviews. Furthermore, with reference to the survey results, we proposed a new practice guideline to regulate the introduction process of highly difficult new medical technologies in each hospital in Japan.
Materials and Methods

Survey of the guidelines in Japan
A questionnaire survey conducted between August 12 and September 28, 2016 for the documents related to the introduction process of the highly difficult new medical technologies were sent to the 18 academic societies (Table 1) belonging to the Japanese Medical Specialty Board. Based on the inquires, we received a response from all 18 academic societies, and 38 related documents were gathered. After second-round selection, 32 published documents were assigned to this study for further analysis. Especially, among these documents, we investigated the presence/absence of descriptions of "surgeon's requirement", "guidance system for the introduction", "medical safety related to facility standards" and "informed consent".
Survey of the guidelines overseas
From the information published at the National Guideline Clearinghouse (NGC, issued from 2004 to 2016) operated by the Agency for Healthcare Research and Quality (AHRQ, USA) and the National Institute for Health and Care Excellence (NICE, UK), literature surveys were conducted in July 2016 regarding the presence or absence of overseas clinical practice guidelines related to surgery and procedures. The retrieval keywords included "technology appraisal guidance", "medical technologies guidance", "surgeon credentialing", "training guidelines", "privileging qualified surgeons", "minimal requirements for granting privileging surgeons", and "technically demanding surgery". NICE and NGC were main databases of trustworthy clinical practice guidelines. NICE has integrated the systematic methods of clinical practice guidelines development, and NGC has adopted criteria for inclusion of clinical practice guidelines in NGC (→2013 (Revised) Criteria for Inclusion of Clinical Practice Guidelines in NGC).
Expert interview for in-depth discussion
We also interviewed two surgical professors, a gastrointestinal surgeon and a cardiac surgeon at the National University of Singapore, about the process of introducing highly difficult new medical technologies in Singapore, and discussed the current situation in Western and Asia-Pacific countries.
Results
Survey of the guidelines in Japan
We examined the contents of 32 published documents released by 18 academic societies belonging to the Japanese Medical Specialty Board out of 38 related documents gathered as a result of the survey in Japan. Among the 32 documents, 22 included at least one of the following items: surgeon's requirement (22 documents, 68.8%); guidance system (11 documents, 34.4%); medical safety matters (13 documents, 40.6%), and informed consent (10 documents, 31.3%). These descriptions were described as the general parts of the guidelines, or were commented on as the question and answer (Q & A) system. These documents belonged to guidelines (9 documents, 28.1%), guidance (4 documents, 12.5%) and other categories. A list of the documents is shown in Table l.
Survey of the guidelines overseas
We surveyed the website of the NGC (issued from 2004 to 2016) operated by the AHRQ (https://www.guideline. gov) as the category of "Surgery" and 390 guidelines were selected. Among them, 75 were further selected (published in 2011-2016) after a quality control based on whether the guidelines matched the criteria for NGC publication was performed (8) . A list of these documents is shown in Table 2 . Although two of the 75 documents were listed through a title search for corresponding documents, we found no descriptions regarding clinical practice guidelines when newly introducing highly difficult new medical technologies (9, 10) .
On the NICE website (https://www.nice.org.uk/ guidance), we searched the category of "Technology appraisal guidance" and "Medical technologies guidance". We found 188 cases and 28 cases, respectively (issued between 2011 and 2016). However, after conducting a title search for these cases, there were no documents describing the introduction of the highly difficult new medical technologies.
Also on the NICE website, we searched for keywords such as "surgeon credentialing", "training guidelines", "privileging qualified surgeons", "minimal requirements for granting privileging surgeons", and "technically demanding surgery", and as a result, eight documents were selected. After an extensive evaluation of the contents, two documents were matched, "Laparoscopic repair of abdominal aortic aneurysm" and "Laparoscopic retroperitoneal lymph node dissection for testicular cancer" (11, 12) (Table 3 ). Both documents included guidance for "informed consent that the procedure is technically difficult", "registering the procedure in a database", and "performing the procedure with a multidisciplinary team", although the contents are simple and thin with only one page.
Expert interview for in-depth discussion
As a result of the interview survey with the surgeons from the National University of Singapore, there is no unified rule in Singapore regulated by the government, and there is a unique arrangement in the National University of Singapore Hospital that a preliminary review is carried out when newly introducing technically demanding operations. In addition, as clinical practice for robotic surgery in Singapore, "A consensus document on robotic surgery" (13) is routinely used. This document was prepared by a consensus group consisting of academic organizations in the United States, and contained necessary and sufficient conditions for technically demanding operations, in which detailed descriptions regarding surgeon's requirements, guidance system for the introduction, and medical safety related to the facility standards are included (Table 4 ).
The new practice guideline proposed in Japan to regulate the introducing process of highly difficult new medical technologies in the hospital
With reference to the survey of questionnaire and document retrieval, our special research group proposed a new practice guideline to regulate the introducing process of highly difficult new medical technologies in each hospital in Japan (14) , which are controlled by the ministerial ordinance for the Medical Service Law ( Table 5 ). This guideline provided a comprehensive view on the interpretation of "high difficulty new medical technology" prescribed by the law so that the medical institution can properly understand or judge. In addition, we show the basic idea at preliminary examination from the viewpoints of "Surgeon's requirement ", "Guidance system", "Medical safety" , and "Informed consent". Title of clinical practice guidelines ▪ Practice guidelines for the prevention, detection, and management of respiratory depression associated with neuraxial opioid administration: an updated report by the American Society of Anesthesiologists Task Force on Neuraxial Opioids and the American Society of Regional Anesthesia and Pain Medicine. ▪ Guideline for prevention of retained surgical items. ▪ Guideline for care of the patient receiving moderate sedation/analgesia. 
Discussion
In Japan, medical safety incidents in medical institutions that are well-equipped with medical facilities and human resources happen one after another when introducing high difficulty medical technology, and these incidents have become a social problem in 2016. Difficulty of hospital governance especially regarding the high level of expertise in surgery and procedures has been pointed out as the cause of these incidents. Therefore, it is an effective approach for the government to impose certain procedures from the viewpoint of securing medical safety for hospitals providing advanced medical care on the process of introducing "high difficulty new medical technology" and to establish cooperative relationships between government and hospitals and relevant academic societies by law.
The results of the present report indicate that before June 2016, there were no rules or guidelines regarding the introducing process of highly difficult new medical technologies at the governmental or ministerial levels in Japan and/or overseas.
Through our survey of document retrieval from Japan, we found that there are several documents specific to certain diseases or surgical procedures that describe the surgeon's requirements, a governance system for the surgical team, and other medical safety matters such as informed consent, and that the rules are organized by academic bodies or special committees, with the rules published as recommendations or guidance for the members of academic societies (Table 1) . Thus, since these documents are recommendations or guidance, medical practitioners are not legally obliged to follow them.
Through the overseas survey, we were only able to find two simple regulations for laparoscopic surgery (11, 12) and one comprehensive guidance for robotic surgery (A consensus document on robotic surgery) (13) . The robotic surgery guidance was made by a consensus group consisting of academic organizations, and had detailed descriptions of the surgeon's requirements, guidance system for introducing the procedure, and medical safety related to the facility standards (Table 4 ). However, these documents are also recommendations and guidance, and there are no rules issued at governmental or ministerial levels that legally have to be followed.
The results of our survey confirm that documentation related to the introduction process of highly difficult new medical technologies is very rare, and the regulations that we found were mainly issued by academic societies. Moreover, even if such documentation existed, the quality of the regulations is poor and not enough to perform surgical practice safely. Therefore, for medical practitioners, comprehensive and concrete regulations should be issued by the government or ministry to follow legally with regard to technically demanding operations. With exceptional cases in the drug development and organ transplantation fields, there are several rules that have been issued by academic societies that are supported by law, such as the Pharmaceuticals and Medical Devices Act, and the Organ Transplant Act". Before June 2016, there had been no consensus or rules for the introduction process for the technically demanding surgical procedures, and the process basically relies on the surgeon's decision or institutional common sense. However, these situations may cause a risk for patients with serious complications due to poor surgical technique and, in Japan, there have been reported problematic cases regarding technical safety for technically demanding operations such as laparoscopic liver resection and laparoscopic pancreatic resection. Therefore, for the Japanese Ministry of Health, Labor and Welfare to impose a certain procedure or regulations for a newly introducing process of a technically demanding operation is a very meaningful, impactful and innovative approach, from a medical safety point of view. Based on the new rules in Japan, each hospital needs to check the status of informed consent, skill of the surgery team, and governance system of the surgical unit, when medical practitioners are going to introduce highly difficult medical technology or technically demanding operation, each step of which is followed by an audit, evaluating and reporting system. Furthermore, in introducing regulations to areas with high specialization, a special research group was established composed of experts before the system was enforced. This special research group, with the cooperation of the Japan Medical Society, proposed a new practice guideline which showed a comprehensive idea on preliminary review conducted at the hospital in introducing highly difficult new medical technology. This guideline is made with reference to relevant descriptions 
I. Principles of Privileging C. Responsibility for Privileging
The privileging structure and process remain the responsibility of the institution at which privileges are being sought. It should be the responsibility of the specialty department, through its chief to recommend privileges for individual surgeons to perform procedures. These recommendations should then be approved by the appropriate institutional committee, board, or governing body.
III. Institutional Support
It is necessary that the staff and technical support team undergo a similar formal technical training with the device before its use in a clinical scenario. Therapeutic robotic surgery requires technical support and must be approached with a team concept.
IV. Maintenance of Privileges
A. Provisional Privileges Once competence has been determined, a period of provisional privileges may be appropriate. The time frame and/or number of cases during this period should be determined by the chief of service and/or the appropriate institutional committee, board, or governing body.
B. Monitoring of Performance
Once privileges have been granted, performance should be monitored through existing quality assurance mechanisms at the institution. These mechanisms may be modified as appropriate, and should evaluate outcomes, as well as competency in the complete patient care process.
E. Denial of Privileges
Institutions denying, withdrawing, or restricting privileges should have an appropriate mechanism for appeal in place.
The procedural details of this should be developed by the institution, and must satisfy the institution's bylaws and institutional recommendations of domestic and foreign guidelines revealed in this survey for the purpose that the hospital can comply with laws and regulations and conduct the appropriate preliminary examination. By introducing high-difficulty new medical technology based on these guidelines, Hospitals will comply with laws and regulations by introducing highdifficulty new medical technology based on these guidelines, and as a result, hospitals will be able to appropriately provide medical care with adequate difficulty to patients.
Also the special research group asked academic societies in each specialized field to actively disseminate information necessary for preliminary examination,"surgeon's requirement","guidance system"," medical safety" "informed consent", with 
Contents
It is stipulated by laws and regulations that "high difficult" means that the death or other serious effects of the patient will be assumed by the implementation for the hospital due to the high level of technical difficulty of the medical technology.
It is stipulated by laws and regulations that "New" is judged depending on whether it corresponds to "medical technology that has never been implemented at the hospital excluding minor modification, and so forth,)" or not.
We showed our views that whether or not it corresponds to the "minor modification,and so forth" is judged on the degree of difference in "target disease", "expected result", "degree of difference in frequency and content of complications". And Emergency operation also corresponds to "minor modification, and so forth".
Skill of surgeon's should be matched to the standards established by academic societies If there is a standard the "highly difficult new medical technologies" the hospital is try to introduce.
If academic society have a specific training course or qualification for the "highly difficult new medical technologies", it is desirable that surgeon's have completed the training or qualified.
If there is no standard by academic societies, surgeon need Professional qualifications of basic area academic societies related to the "highly difficult new medical technologies".
Regarding new medical technology that is not widely spread in the public, the surgeon should have the experience of similar surgery to "highly difficult new medical technologies".
Meet the criteria on the way of "guidance system" based on the guidelines, etc. established by academic societies.
In addition, take one of the following measures:
1. Before introduction, as a medical team including surgeons etc., visit medical institutions that are experienced in providing the "highly difficult new medical technologies"; 2. When the "highly difficult new medical technologies" is provided, those who are experienced in the technology are invited, and surgeons should be under the guidance.
Meet the criteria on the way of "Facility standards" and "implementation standards" based on the guidelines, etc. established by academic societies.
Take sufficient cooperation before performing surgery among staff concerned such as operating room, intensive care room, anesthesiologist, nursing department etc.
About 5 cases after introduction should report the description contents such as surgical record, medical record, etc. to the department in charge.
※Regarding the specific number of cases requiring reporting, the department in charge of " highly difficult new medical technologies" should fully set up the contents of the offer from the department and set it in advance based on the opinion of the high-difficulty new medical technology evaluation committee. respect to individual high-difficulty new medical technologies. These efforts will contribute to the improvement of the quality of guidelines created by academic societies regarding "Highly Difficult New Medical Technology". Hopefully, Cooperative efforts by medical institutions, academic societies, and administrative agencies can contribute to reduce risk for patients receiving the technically demanding surgical procedures.
In conclusion, through domestic and overseas surveys, we found that there are no rules for how to introduce technically demanding operations at the governmental or ministerial levels. Therefore, new rules presupposing cooperation between administration, academia and medical institutions issued by the Japanese Ministry of Health, Labor and Welfare are a meaningful and novel approach.
